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Search Ephemeris for Eros. —In view of preparing for 
observations of this minor planet during the coming opposition, 
the following ephemeris has been prepared by J. B. Westhaver 
from the elements computed by H. N. Russell (Astronomical 
Journal^ No. 479, voL.xx. p. 185). 
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Motion. —In the Astronomische Nachrichten (Bd. 152, No. 
3635)5 Mr, W. G. Thackeray criticises the recent paper by Dr. J. 
Halm ( Astr . Nach. Bd. 151, No. 3619, Nature, March 8, p. 445), 
deducing certain relations between the sun-spot cycle, the 
changes in the obliquity of the ecliptic and the variations of the 
terrestrial latitude. Mr. Thackeray states first, that continuous ob¬ 
servations of sun spots have only been made since 1825, so that the 
sixty years period lacks sufficient evidence ; secondly, that Dr. 
Halm has ignored some of the systematic errors of observation, 
particularly those depending on the corrections for temperature in 
the transit circle reductions, although in some cases their 
amount affects the value of the obliquity by as great a quantity 
as the whole amplitude of Chandler’s long period inequality of 
latitude variation. The paper includes a table showing the 
annual corrections to Leverrier’s obliquity from 1836-1896, with 
corresponding yearly means of Wolf’s spot numbers. These 
differ from the values adopted by Dr. Halm, and the resulting 
plotted curves shew little or no resemblance. 

Determination of Solar Parallax from Opposition 
OF Eros. —In the Astronomical Journal (No. 480, vol. xx. pp. 
189-191), Prof. S. Newcomb directs attention to the favourable 
opportunity for determining the Solar Parallax which will be 
afforded by the comimg opposition of the minor planet Eros, in 
December 1900, the conditions being conducive to more accurate 
direct measurements than have ever before been presented. As 
another such favourable opportunity will not occur for more than 
thirty years, several suggestions are made for determining the 
best combination of observations. 

The period during which determinations may be made is 
remarkably long, as during the five months from 1900 Octo¬ 
ber 15 to 1901 March 15, the distance of the planet will be less 
than 0*50 astronomical unit. 

The high degree of precision attainable in late years by photo¬ 
graphy indicates this as the best method, an additional point in 
favour of this plan being that photographic telescopes are already 
in use at various stations, and need only devoting to this work. 
In arranging the programme of observations three objects should 
be kept in view :— 

First, the station and hours of exposure should be so chosen 
as to secure the maximum of parallactic angles. 

Secondly, endeavour should be made to secure simultaneous 
exposures at different stations, in order to lessen the uncertain¬ 
ties arising from differences of scale, changes in relative position 
of planet among stars, and in the reduction of the position of 
the planet from hour to hour. Series of independent determina¬ 
tions should also be made, each within an interval of twenty-four 
hours. 

Thirdly, the relative displacement should, as nearly as 
possible, be in a direction at right angles to the motion of the 
planet among the stars. 

Prof. Newcomb then describes four charts included in the 
paper, showing projections of the earth as seen from Eros at the 
Epochs (1) middle of October to end of November ; (2) about 
December 16; (3) about January 10; (4) about February 1. 
On these are marked the sunset and sunrise lines, and parallels 
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of latitude corresponding to the principal observatories : Hel¬ 
singfors, Pulkowa, 6o° lat. ; Greenwich, Paris, Potsdam, &c., 
50° lat.; Jamaica, Madras, 15 0 lat.; Arequipa, -1$° lat.; 
Cape of Good Hope, — 35 0 lat. On these projections the 
direction of the planeffs motion for different dates is indicated, 
so that observers may find by inspection the relative importance 
of observations at various stations and at various times of 
night. 

Respecting the degree of precision it may be possible to 
attain in the final result, it is noticeable that the course of the 
planet throughout the entire period will lie along the borders 
of the Milky Way, ensuring more and nearer comparison-stars 
than would otherwise be available. An element of uncertainty 
is the probable error of measurement from the plates. From a 
consideration of Kapteyn’s investigation of the Helsingfors 
parallax plates, and those at Potsdam, it is likely that the 
probable error of the solar parallax from a pair of simultaneous 
plates at Arequipa and Helsingfors would be ±o"*t>2, and even 
this might be reduced were it not for the uncertainty arising 
from the motion of the planet. 


WORKING SILICA IN THE OXY-GAS 
BLOWPIPE FLAME . 

'T'HE plastic state of silica, and the elasticity of fine threads of 
vitreous silica, were first observed by M. Gaudin ( Comptes 
rendus ^ viii. 678, 7ii)in 1839; but his observations seem to 
have attracted but little attention, and the valuable qualities of 
“ quartz threads” remained unutilised till they were independ¬ 
ently rediscovered and applied by Prof. C. V. Boys in 1887. 

Similarly, M. A. Gautier succeeded, in 1869, in making very 
narrow tubes of silica, and showed such tubes in Paris in the 
year 1878, but he failed to make further progress, even with the 
aid of M. Moissan's electric furnace ( Comptes rendus , exxx. 816, 
March 26), and his early work was so completely forgotten, both 
in France and England, that the latest French worker on the 
subject, M. A. Dufour, was evidently unaware of its existence a 
few weeks ago (Comptes rendus , exxx. 775, March 19). 

But though it thus appears that Prof. Boys was not, as has 
been supposed, actually the first physicist to draw silica into 
threads, or work it into fine tubes, there can be no doubt but 
that his observations, methods of working and experiments have 
formed the basis of all that has been done since the publication 
of his first paper in 1887. 

In June 1899, one of the authors of this article exhibited (in 
conjunction with W. T. Evans), at the Royal Society’s soiree, a 
tube of vitreous silica, about 12 cm. in length and 1 cm. in 
diameter, and at the same time showed the process by which it 
had been made. Since that date we, the present writers, have 
made a good deal of further progress. We have succeeded in 
making longer tubes of various thicknesses, and in joining such 
tubes both end to end and at right angles. On February 22, we 
filled and sealed an ungraduated mercury thermometer made 
entirely of vitreous silica 1 ; and what is equally important, we 
have entirely overcome the difficulty caused by the great tendency 
of quartz to splinter when suddenly thrust into the oxy-gas flame. 
We therefore now publish a short account of our methods in the 
hope that they may enable others to take advantage of the new 
material without undertaking a tedious preliminary investigation 
into its properties and the methods of working it. We may 
perhaps be permitted to add that we have already commenced 
experiments intended to test the suitability of silica for use in 
mercury and air thermometers, especially in regard to the fixity, 
or otherwise of their zero points, that M. A. Dufour is engaged 
on similar work, especially in relation to high temperature ther¬ 
mometers, and that we are also studying the fitness of silica 
apparatus for researches on the properties of pure gases. 2 

To prepare Non-splintering Silica. —The best form of silica 
for use before the blowpipe is rock crystal. This may be ob¬ 
tained in the form of chippings, or in masses which have proved 
unsuitable for optical work. We have experimented with the 
lighter particles of Kieselguhr, after well washing them, with 
strong hydrochloric acid, and also with well-washed precipitated 
silica; but, though these can be worked before the blowpipe 
without much difficulty, they have not proved satisfactory in our 
hands, as they yield an opaque product which is only suitable for 
a few purposes. 

1 Nature, April 5, p. 540. 

2 This will obviously involve a careful investigation into its power of 
condensing gases and vapours. 
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In order to prepare non-splintering silica from native masses 
of rock crystal, the latter must be heated in a Bunsen flame, 
unless they are already perfectly clean, until the outer impure 
layers can be removed easily by a blow from an iron pestle or 
hammer. The clean masses of silica must then be heated in a 
vessel containing boiling water for some time, and dropped 
whilst hot into clean cold water. This treatment will cause the 
masses to crack to such an extent that they may easily be 
broken into fragments of convenient dimensions by sharp blows 
from a clean hammer. When the material has thus been broken 
up, the fragments must be examined one by one, and all those 
which contain foreign matter must be rejected. Finally, the 
selected fragments must be heated to a yellow-red heat in a 
platinum dish, and then quickly thrown into deep cylinders con¬ 
taining cold distilled water. After the quartz has been treated 
in this manner twice, it will be found to be semi-opaque 
and very much like a white enamel in appearance. It 
may now be brought safely into the oxy-gas flame, or be pressed 
suddenly against masses of white-hot plastic silica without any 
preliminary heating, such as is necessary in the case of the 
natural quartz. These processes do not occupy much time, and 
the use of the prepared material saves a great deal of time and 
trouble at the subsequent stages. We have tried unprepared 
opat and natural cloudy quartz, but both these splinter badly. 

The Blowpipe .—We have worked silica both in the flame of 
an ordinary “ blow through ” jet, and in the flame of a good 
“mixed gas ,J burner. We find the latter gives by far the 
more satisfactory results. The large “ blow through ” burners', 
such as may be used for welding and melting iron, or for melting 
platinum, do not give satisfactory results, from an economical 
point of view, with silica. 

Some necessary precautions .—In working silica it is neces¬ 
sary to use very dark glasses to protect the eyes. The darkest 
glasses usually supplied by spectacle makers are not, in our expe¬ 
rience, satisfactory. We use spectacles made specially from 
glass so strongly darkened, that it is difficult at first to work 
with them at all. We lay some stress on this matter, as we are 
satisfied that want of care in selecting the spectacles would be 
likely to result in injury to the sight of any one who should 
work silica before the blowpipe frequently, and for long spells. 

Relative difficulty of working Glass and Silica .—The 
fashioning of apparatus from silica before the blowpipe is expen¬ 
sive, for the consumption of oxygen is large, and it demands 
some patience to build up large pieces of apparatus from 
shapeless masses of quartz. But owing to the remarkable fact 
that properly prepared silica, and also silica rendered vitreous 
by fusion, may be plunged directly into the hottest part of the 
oxy-gas flame, and afterwards be suddenly cooled, and reheated 
and recooled, apparently as frequently as one pleases, without 
any risk of its cracking, it is really very much easier to manipu¬ 
late silica than any variety of glass. The most careless and most 
inexperienced worker runs no risk of breaking his apparatus 
through want of skill in managing the flame, or through the 
exigencies of his affairs compelling him to put aside half-finished 
work. It is important, however, to apply the flame to the 
opaque prepared silica, in the first instance, in such a way as to 
avoid the forming of air bubbles. Our practice is to heat 
first the lowest surface of each fresh mass of silica, and to take 
care that fusion proceeds regularly from below upwards. If this 
be done, a perfectly clear glass-like product is obtained. 

Silica is very liable to exhibit a phenomenon resembling 
devitrification, especially at the earlier stages before the traces 
of sodium and lithium, which seem to be present in most quartz, 
have been expelled. In order to avoid permanent injury to 
the finished work from this cause, care must be taken to employ 
a quiet flame. If this be done, any devitrification that may 
appear will be removed easily by reheating the disfigured 
surfaces. 

To make Silica Tubes.— Before one commences to construct 
apparatus of silica it is well to prepare a stock of the vitreous 
material in the form of rods about 1 mm. in diameter. These 
are made by holding a small lump of non-splintering silica in the 
flame, by means of forceps with platinum tips, so as to melt one 
corner of the mass, pressing a second fragment of the material 
against the heated spot till the two adhere, heating the second 
portion from below upwards until it assumes a clear vitreous 
appearance, then adding a third fragment of silica to the second, 
a fourth to the third, and so on, until an irregular rod has 
been formed. Finally, this irregular rod must be reheated 
in small sections at a time, and drawn out to the desired extent. 
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These rods are easily made by any one ; a capable laboratory 
boy will produce about a score of rods 20 cm. long in an hour, 
after a few days’ practice at the work ; but his consumption of 
oxygen must be watched closely. The platinum tongs do not 
suffer much if one works in the manner described, for after the 
first start off they are only used to press cold fragments of silica 
against the fused ends of the growing rods. Our forceps have 
been used by four beginners, and are quite unharmed after 
several years. 

When a supply of the rods of vitreous silica has been pre¬ 
pared, bind a few of them, at their ends, with fine platinum 
wire round a rod of platinum I to I '5 mm. in diameter; heat 
the silica cautiously till the rods adhere to one another, and then 
withdraw the platinum core. If the tube is not perfect, add bits 
of silica at the defective places and reheat them. Close one end 
of the rough tube thus produced and blow a small bulb upon the 
closed end, proceeding in the manner employed for producing 
glass bulbs. Heat the bottom of the bulb, attach a rod of 
silica to it, reheat the whole bulb and then draw it out into a 
tube. Blow a fresh bulb at one end of the fine tube thus made, 
and draw this out in its turn until the tube is six or seven cm. 
in length. By the time this is accomplished the worker will 
have discovered that the hottest spot in his oxy-gas flame is just 
inside the tip of the inner cone, but not too near the orifice of 
the jet; and after this, if he can perform the simpler operations 
of glass working, he will, with a few weeks’ practice, find it 
easy to make larger apparatus by following the simple instruc¬ 
tions given below. 

The chief difficulty met with when one wishes to make large 
bulbs, tubes, &c., is due to the fact that the only thoroughly 
satisfactory burners give comparatively small flames, and that it 
is only the hottest parts of these flames that give the desired 
results. There is no doubt, however, that suitable combinations 
of small burners could be contrived if they should be demanded, 
for the production of apparatus of really considerable dimensions. 

In order to convert a small bulb of silica into a large tube, 
proceed as follows :—Heat one end of a fine rod of vitreous 
silica, and when it is in the plastic state apply it to the bulb at 
the point c. Then soften the adjacent parts of the rod and 
allow them to fall upon the bulb so as to form a ring c B, attached 
to the bulb. Heat the end of the bulb and c B till the silica 
softens, then blow out the end in the usual manner. If this process 



is repeated the bulb will first become ovate and then form a short 
tube which can be lengthened, practically speaking, indefinitely. 
Tubes of I ’5 cm. diameter and of considerable length are easily 
made in this way by a patient person. It does not answer to 
add lumps of silica at F. and then to blow them out; we had no 
success in working silica till we abandoned that method. The 
sides of a tube formed in that way are too thin, and blow-holes 
constantly form in them. The tubes are easily thickened, when 
necessary, by adding rings of silica, reheating these, arid blow¬ 
ing them to spread the material as one would do when working 
glass. It is best to blow through a chamber containing potash. 
If this is connected to the end of the silica tube by india-rubber 
“valve” tube, one is able to move the silica tube with sufficient 
freedom. If a large tube is being made, it is best to blow out 
the softened material whilst it is still in the hottest part of the 
flame, but smaller objects may be transferred to the less hot 
parts of the flame with advantage at the moment of blowing. 
When a comparatively large object must be uniformly heated, it 
is convenient to place a sheet of silica in front of the flame 
a little beyond the object to be heated, in order that it may 
throw back the flames upon those parts of the material which 
are turned away from the chief source of heat. A suitable plate 
of silica is easily made by sticking together small, rounded 
masses of vitrified quartz. 

We find that it is not difficult to produce tubes of various 
thicknesses and various internal diameters by heating and collaps¬ 
ing thin tubes made as described above, and that fine capillaries, 
“ thick millimetre tubes,” and tubes of two or three millimetres 
bore, of moderate thickness, can be produced in this way. 
Thermometer stems are best made by adding rings of silica to- 
small bulbs, thickening them in the flame till their cavities are 
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very small, and then quickly drawing them out whilst soft. Finally, 
we may add that tubes of silica can as readily be sealed to one 
another as tubes of glass, and that T- pieces and side tubes 
generally may be formed by fixing rings of silica in the positions 
to be occupied by the side tubes and extending them by blowing 
as already described, or by attaching tubes of suitable dimen¬ 
sions, previously prepared, to short side tubes blown as just 
described. It is therefore possible to construct such apparatus 
as Geissler tubes, small distilling tubes, and thermometers 
with stems of the German type, &c. We feel sure that small 
flasks could easily be made also by means of suitable combina¬ 
tions of several oxy-gas burners, though doubtless they would be 
rather expensive. 

Finally, solid rods of silica five or six millimetres in diameter 
can be made by putting together small masses of prepared silica, 
or better by pressing together in the flame the softened ends of 
the fine rods already described. 

Notes on some Properties of Vitreous Silica A—A good many 
of the properties of silica have already been described by Prof. 
Boys, but a knowledge of the following, some of which are, we 
think, now described for the first time, will be found useful:— 

(1) Vitreous silica is a very poor conductor of heat; hence it 
is possible to hold a thick rod of silica very close to a strongly 
ignited zone. 

(2) Our colleague, the Rev. PI: Pentecost, finds that vitreous 
silica is less hard than chalcedony, but harder than felspar. Its 
surface appears to be about equally hard after it has been heated 
as strongly as possible and cooled suddenly, and after it has 
been heated and cooled in the air. Tubes of silica may be 
readily cut by means of a cutting diamond, and also with a good 
file of hardened steel. 

(3) It has already been stated that cold vitreous silica can be 
plunged safely into the hottest part of an oxy-gas flame, and 
that the heating and cooling process can be repeated with im¬ 
punity. Hot vitreous silica bears sudden cooling equally well. 
We have repeatedly plunged thick rods and large tubes of silica, 
heated till plastic, into cold water and even into fusible metal 
below ioo°, without any injury to the material, for when after¬ 
wards cut with a diamond it did not fly. 2 

On the other hand, threads of silica become rotten when 
heated to the highest temperature of an ordinary blowpipe. 3 
Large objects seem to be affected to a much less degree ; and 
we suspect that this phenomenon may be due to surface devitri¬ 
fication. When silica is in this friable state it can be re-annealed 
by again softening it in the oxy-gas flame. According to Gaudin, 
wires of silica heated to a suitable temperature (“ rouge-btanc ”) 
acquire great cohesion and become very elastic. 

We have not yet succeeded in fixing platinum electrodes 
securely into silica tubes. But we have reason to hope that this 
may be found to be practicable by the use of kaolin, or some other 
natural silicate. Meanwhile, it seems possible that they might 
be soldered into the silica if necessary (see “ Laboratory Arts,” 
by R. Threlfall). 

We may add that, according to M. Gaudin, emerald gives 
threads which are even more tenacious than those of silica. 

W. A. Shenstone. 

Clifton College. H. G. Lacell. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge. —The following is the Speech delivered, on 
April 26, by the Public Orator (Dr. Sandys) in presenting Mr. 
Charles Hose for the degree of Doctor in Science, honoris 
causa. 

Insulam Borneonem orbis terrarum inter insulas omnes prope 
maximam esse constat. Insulae autem illius insulis nostris fere 
duplo maioris in parte septentrionali patet regio quae unum e 
Britannis regem suum esse gloriatur. In eadem vero regione 
provincia quaedam, fluviorum ingentium infra confluentes, 
abhinc annos decern alumno nostro tradita est, qui barbarorum 
animos bellieosos pacis ad foedera vocavit, et armorum certamina 
saeva certaminis nautici in ludum mutavit. Idem non modo in 
foedere inter barbaros sanciendo victimarum caesarum haruspex 
sollertissimus, sed etiam avium in silvis volantium augur et 

1 See also Gaudin, toe. cit. 

2 Gaudin obtained similar results with drops of ligtad silica. 

3 Gaudin observed a similar phenomenon in the case of fine threads, and 
so also, we believe, did Boys. 
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auspex admirabilis exstitit. Ergo alumni nostri auspiciis et 
Helvetiae et Bataviae et Germaniae et Galliae et Britanniae 
musea avium et animalium exemplis eximiis aucta et suppleta 
sunt, et insulae ipsius zoologia, anthropologia, geographia, novo 
lumine illustratae. Talia propter merita alumnus noster non 
modo inter nosmet ipsos a regia geographiae societate praemio 
singulari donatus est, sed etiam inter Europae gentes turn aliis 
honoribus ornatus est, turn praesertim inter Germanos falconis 
albi eques iure optimo nominatus est. Nostra denique zoologiae, 
anatomise, archaeologiae musea iam plus quam decimum per 
annum alumni nostri liberalitatem loquuntur. Ergo nos quoque 
insulae tantae non modo avium et animalium venatorem assi- 
duum, sed etiam montium et fiuminum exploratorem intrepidum, 
ob scientiarum fines etiam imperii Britannici prope terminos 
feliciter propagatos, laurea nostra hodie libenter coronamus. 

Duco ad vos museorum nostrorum patronum liberalissimum, 
exploratorum nostrorum hospitem benignissimum, Carolum 
Hose. 

The Genera! Board propose the establishment of a lectureship 
in ethnology, to which Dr. Haddon may be appointed ; and a 
lectureship in bacteriology and preventive medicine for Dr. 
Nuttall. Both have unofficially given valuable instruction in 
their respective subjects, and the recognition now suggested will 
probably be readily accorded by the University. New lecture¬ 
ships in experimental physics and in agricultural chemistry are 
also proposed. 

The Board of Agricultural Studies, at the close of their first 
financial year, make a highly satisfactory report. Their income 
is sufficient for the provision of a complete course of instruction, 
which has now been organised under the direction of Prof. 
Somerville. They now ask the University to establish a special 
examination in agricultural science (botany, chemistry, physics 
and geology) for the ordinary B. A. degree. 


The history of the University of London, from the time of 
Sir Thomas Gresham’s bequest, in 1575, of his house and garden 
in Bishopsgate, for the purposes of education, down to the com 
pletion of the work of the commissioners appointed under the 
University of London Act, 1898, is traced in an interesting 
article in the current number of the Qtiarterly Review. The 
large part the University has taken in the renascence of 
natural science, which will hereafter be regarded as the main 
characteristic of intellectual progress in the nineteenth century, 
is pointed out, as well as the fact that London degrees in science 
were the first conferred by British universities. 

We learn from Science that the University of Chicago has 
secured the 2,000,000 dollars needed to meet the requirements 
of Mr. Rockefeller’s gift of an equal amount. At the recent 
convocation of the University, President Harper gave some de¬ 
tails in regard to the gifts received since January 1st. They 
have come from more than 200 different persons, and 90 per 
cent, of them were unsolicited. The largest items appear to be 
the Gurley palaeontological collection, 30,000 dollars from Mrs. 
Delia Gallup, and, given anonymously, 60,000 dollars for a 
commons, 50,000 dollars and 25,000 dollars for a students’ 
club-house, 20,000 dollars towards a women’s hall, and 30,000 
dollars with specific use to be designated later. President 
Harper stated that the total assets of the University are now 
not far from 11,000,000 dollars. 

The Technical Education Board of the London County 
Council will proceed shortly to award five senior county scholar¬ 
ships, each of the value of 60 1. a year for three years, with free 
tuition fees up to 3 ol. a year. These scholarships are intended 
to assist young men and women to pursue a course at some 
University or at a technical college of University rank. Some 
of the scholars who have been elected in previous years are 
holding their scholarships at Oxford and Cambridge, others are 
studying at technical colleges in different parts of England, 
while others are pursuing courses of study on the Continent. 
The scholarships are open only to candidates who are under 
twenty-two years of age, and whose parents are in receipt of 
not more than 400/. a year. In addition to the senior scholar¬ 
ships, the board has in past years made a certain number of 
grants of smaller value to assist students in pursuing advanced 
education, and the board has at its disposal a certain number of 
free places at University College, London, King’s College, 
London, and Bedford College, London. The scholarships and 
grants are awarded, not on the result of a set examination, but 
on the consideration of the past achievements and promise of 
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